Screening for depression is an integral part of psychological evaluations conducted prior to bariatric surgery. The Beck Depression Inventory-II (BDI-II) is the most commonly used measure of depression in these treatment evaluations. The reliability and validity of the BDI-II has not yet been evaluated within bariatric surgery-seeking samples, evidencing a significant gap in the present literature. The purpose of the present study is to evaluate the structural validity of the BDI-II and to examine the reliability and convergent and criterion validity of this instrument within a bariatric surgery-seeking sample. The study population consisted of 505 ethnically diverse bariatric surgery candidates presenting for presurgical psychological evaluations in a midwestern urban academic medical center. Confirmatory factor analytic results indicated that a 3-factor model consisting of affective, cognitive, and somatic factors was the best fitting model of depression within this sample. Internal consistency reliability was satisfactory for each subscale, ranging from .72 to .82. Moderate to large correlations were observed between each BDI-II subscale and a measure of depression previously validated with bariatric surgery candidates indicating adequate convergent validity. On the basis of clinical interview, 14% of the sample was diagnosed with current major depression. Significant mean differences were observed between depressed and nondepressed patients with respect to each BDI-II subscale score, demonstrating criterion-related validity. The BDI-II is a reliable and valid measure of depression for bariatric surgery candidates. Understanding the factor structure of the BDI-II can be useful for planning potential presurgical psychological interventions.
Obesity (defined as a body mass index [BMI] Ն 30 kg/m 2 ) has become an epidemic in the United States and around the world (World Health Organization, 2000) . Severe obesity can significantly impact physiological, social, and psychological functioning and can confer economic burden on both an individual and a societal level. Bariatric surgery is an established and a viable intervention for significant and sustainable weight loss in severely obese individuals (O'Brien, McPhail, Chaston, & Dixon, 2006) .
Compared with average-weight persons, people with class III obesity (a BMI of 40 or greater) are nearly 5 times more likely to have experienced an episode of major depression in the past year (Onyike, Crum, Lee, Lyketsos, & Eaton, 2003) . The lifetime prevalence of depression in severely obese individuals seeking bariatric surgery varies from 19% to 58% (Gertler & RamseyStewart, 1986; Glinski, Wetzler, & Goodman, 2001; Halmi, Long, Stunkard, & Mason, 1980; Larsen, 1990; Powers, Rosemurgy, Boyd, & Perez, 1997; Sarwer et al., 2004; Werrij, Mulkens, Hospers, & Jansen, 2006) . Although not a contraindication to bariatric surgery (Greenberg, Sogg, & Perna, 2009) , patients with presurgical depression have higher rates of postsurgical depression (Hafner, 1991) and poorer postsurgical weight loss outcomes in some studies (Rydén, Hedenbro, & Fredricksen, 1996) . Wadden and colleagues (2007) suggested that presurgical screening of depression is warranted given the potentially debilitating nature of the condition and the existence of effective depression interventions. Using a measure evidencing strong psychometric properties within bariatric samples can inform depression interventions and serve as an important component of a comprehensive psychological evaluation for individuals presenting for bariatric surgery.
The Beck Depression Inventory (BDI; Beck, Steer, & Garbin, 1988) is the most commonly used symptom inventory in prebariatric surgery psychological evaluations (Bauchowitz et al., 2005) and has evidenced adequate empirical support within this population (Krukowski, Friedman, & Applegate, 2010) . Two investigations have explored the factorial validity of the original BDI in bariatric surgery patients. These studies suggested either a twofactor model, consisting of cognitive/affective and somatic factors (Munoz et al., 2007) , or a three-factor model, consisting of negative self-attitudes, negative mood, and somatic factors (Hayden, Dixon, Dixon, & O'Brien, 2010) .
The BDI was revised in 1996 to reflect changes in the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV; American Psychiatric Association, 1994). The revision included several changes: (a) Four items were removed and replaced with items that assess agitation, worthlessness, concentration difficulty, and loss of energy; (b) the time frame for responses was lengthened from 1 to 2weeks; and (c) two items were changed to assess changes in appetite and sleep. These items are of particular importance in the assessment of bariatric surgery patients.
Psychometric studies of the BDI-II in clinical and nonclinical populations demonstrated near equivalent high internal consistency, good test-retest reliability, and good construct and concurrent validity when compared with other measures of depression (Beck, Steer, & Brown, 1996; Whisman, Perez, & Ramel, 2000) . Although designed as a unidimensional measure, some studies have supported a two-factor model, whereas others have supported a three-factor model. A cognitive/affective factor and a somatic factor were found among college students (Beck et al., 1996; Dozois, Dobson, & Ahnberg, 1998; Whisman et al., 2000) , psychiatric outpatients (Beck et al., 1996) , and primary care medical outpatients (Arnau, Meagher, Norris, & Bramson, 2001) . A threefactor structure was found in substance abuse patients (Buckley, Parker, & Heggie, 2001 ; cognitive, affective, somatic) and chronic pain patients (Harris & D'Eon, 2008 ; negative attitude, performance difficulty, and somatic elements).
To our knowledge, no study has assessed the psychometric properties and factor structure of the BDI-II in patients being evaluated for bariatric surgery candidacy. The purpose of the present investigation was to evaluate the reliability and validity of the BDI-II in a sample of obese individuals presenting for bariatric surgery, given the frequency with which this instrument is used and the importance of depression screening in this population.
Method Participants
Participants were 505 consecutive patients who presented for a psychological evaluation prior to Roux-en-Y gastric bypass at an urban academic medical center. Participants were primarily female (84%) and either African American (52%) or White (37%); 10% were Hispanic. The mean age was 41.9 (SD ϭ 10.4) and the mean years of education was 13.7 (SD ϭ 2.5). The majority of the sample was married or cohabitating (46%); 33% were single, 18.4% were divorced or separated, and 2.7% were widowed. BMI ranged from 35 to 84 kg/m 2 (M ϭ 50.7, SD ϭ 9.2).
Procedure
Patients were medically evaluated by a bariatric surgeon. Patients were initially qualified for surgery if they had a BMI exceeding 40 (or exceeding 35 with comorbid weight-related medical conditions), a history of failure to achieve and maintain weight loss, and absence of medical contraindications. These patients were referred for psychological evaluation, performed by a licensed clinical psychologist. The evaluation consisted of written questionnaires and a semistructured psychosocial interview. This study was approved by the Institutional Review Board.
Measures
Demographic characteristics were gathered for ethnicity, educational attainment, and marital status.
BDI-II. The BDI-II (Beck et al., 1996 ) is a 21-item self-report measure assessing depression symptom severity in the past 2 weeks. Each item is assessed on a 4-point scale (0 -3). Cut-score guidelines to evaluate severity are minimal (0 -13), mild (14 -19), moderate (20 -28), and severe (29 -63).
Personality Assessment Inventory: Depression scale. The Personality Assessment Inventory (PAI; Morey, 1991 ) is a selfadministered, 344-item inventory of adult personality and psychopathology that has been standardized with a variety of populations, including bariatric surgery patients (Corsica, Azarbad, McGill, Wool, & Hood, 2010) . The PAI Depression scale contains 24 items that comprise three 8-item subscales assessing affective, cognitive, and somatic symptoms of depression. The PAI Depression scale and the three subscales have adequate internal consistency reliability in bariatric surgery (␣ ϭ .73-.90; Corsica et al., 2010) samples. In a clinical sample, the PAI Depression scale was highly correlated with the original BDI (r ϭ .80; Morey, 1991) .
Current major depression. A semistructured clinical interview was used to determine the presence of major depressive disorder based on DSM-IV criteria. The BDI-II and PAI were administered following the clinical interview to provide additional clinical information.
Data Analysis
Several confirmatory factor models were evaluated. A unidimensional model (Model 1) reflected the scoring and interpretation method commonly used in clinical practice. This model was used as a base model for comparing alternative models that were validated in samples approximating the present sample under study. Beck's (1996) two-factor models (Models 2a, 2b) were specified along with another two-factor model validated in primary care outpatients (Arnau et al., 2001 ; Model 2c). Two three-factor models were also evaluated, one corresponding to factor structures found in a chronic pain sample (Harris & D'Eon, 2008; Model 3a) and a sample of substance abusers (Buckley et al., 2001 ; Model 3b). See Table 1 for an item mapping for each model. Significant skewness and kurtosis values were observed among the BDI-II items; therefore, maximum likelihood estimation was used for the confirmatory factor analyses (CFAs) (i.e., MLR) using the Yuan-Bentler chi-square statistic, which is robust to nonnormality (Zhong & Yuan, 2011) . Mplus version 6 (Muthén & Muthén, 2010) was used for these analyses. Full information maximum likelihood estimation accounted for missing data (covariance coverage exceeded 99%). Yuan-Bentler chi-square tests along with five goodness-of-fit indices were used to evaluate the adequacy of the models: the comparative fit index (CFI; Bentler, 1990) , the Tucker-Lewis Index (TLI; Bentler & Bonett, 1980; Tucker & Lewis, 1973) , the standardized root-mean-square residual (SRMR), and the root-mean-square error of approximation (RMSEA; Steiger, 1990) . Values equal to, or greater than, .95 for the CFI and TLI, and values lower than .08 for the RMSEA and SRMR, were considered indicators of excellent model goodness of fit (Bentler, 1990; Browne & Cudeck, 1993) .
Nested CFA models were compared using Yuan-Bentler chisquare difference test (Y-B Diff ) incorporating the scaling correction factor for nonnormal data provided by Mplus. Nonnested models were compared using Bayesian information criterion (BIC) values, with lower relative BIC values indicating superior model fit (Raftery, 1995) .
The internal consistencies of all scales was examined using Cronbach's alpha. Convergent validity of the BDI-II was evaluated with Pearson correlations. Participants who exhibited invalid profiles on the PAI based on criteria recommended by Morey (2007) were eliminated. As a result, 25 patients were excluded from these correlation analyses. Criterion-related validity was evaluated for the BDI-II using independent samples t tests to assess whether the depression scores for depressed patients differed from nondepressed patients as compared with the PAI.
Results

Severity and Prevalence of Depression Symptoms
The average BDI-II score was 10.34 (SD ϭ 8.60). On the basis of clinical cut scores, 30% had at least mild depressive symptoms. Of this group, 10% were moderately depressed and 4% were severely depressed. A total of 14.6% of the sample was diagnosed as having current major depression based on clinical interview.
CFA
Fit statistics for the CFA models are shown in Table 2 . Model fit was generally adequate for the majority of the models tested. All items loaded significantly on their respective factors. Modification indices called for the error covariance between Items 15 (Loss of Energy) and 20 (Tiredness or Fatigue) to be freely estimated, and this was done for each model (standardized estimate was .45 in Model 3b).
The nested three-factor model with correlated affective, cognitive, and somatic factors (Model 3b) was superior. Although the fit statistics were similar between Model 3b and Model 3a (negative attitude, performance difficulty, somatic elements), the difference between the model BIC values provided evidence for the superiority of Model 3b. Specifically, Raftery (1995) specified that models with BIC difference values falling between 2 and 6 had from 3:1 to 20:1 odds of model superiority (Raftery, 1995) , with a p Ͻ .0001. Chi-square difference testing supported the superior fit of this model compared with Model 1, Y-B Diff (3) ϭ 43.87, p Ͻ .001. In addition to model superiority based on statistical grounds, Model 3b is most consistent with cognitive behavioral theory of depression. The standardized and unstandardized factor loadings for this model are displayed in Table 3 . 
Table 1 Item Mapping for Confirmatory Factor Analysis of the Beck Depression Inventory-II
Internal Consistency
The total BDI-II score and subscales demonstrated excellent internal consistency (Cronbach's ␣ for the total summed score was .90, and was .72 for affective, .82 for cognitive, and .80 for somatic subscales).
Item-Total Correlations
The item means and standard deviations and corrected itemsubscale correlations are presented in Table 4 . The item-total correlations ranged from .47 to .51 for the affective factor, from .43 to .62 for the cognitive factor, and from .44 to .61 for the somatic factor, indicating excellent internal reliability.
Factor Intercorrelations
The correlations among the three factors are displayed in Table  5 . Scales were moderately correlated indicating fair discrimination between the factors, providing further support of the three-factor solution.
Convergent Validity
The total BDI-II score, as well as the three subscales, demonstrated moderate to large correlations with the PAI Depression scale and its three subscales (see Table 4 ). (Beck, 1996, clinical) 291 
Criterion-Related Validity
Depression diagnosis was available for a subsample of 451 patients (no differences were noted for age, sex, education, marital status, or BMI between this and the overall sample). Mean depression scores were significantly greater for depressed patients than for nondepressed patients on the BDI-II and the PAI and each of their subscales. Compared with the PAI, higher effect sizes were observed for the total score, cognitive score, and somatic score, whereas the PAI Affective subscale was higher (see Table 4 ).
Discussion
In this study, we evaluated the reliability and validity of the BDI-II in a large sample of obese, ethnically diverse patients presenting for prebariatric surgery psychological evaluations. Excellent internal consistency was found and satisfactory internal reliability was demonstrated for the corrected item-total correlations. These values were consistent with those reported in previous investigations (Dozois et al., 1998) .
Five CFA models were tested, using an exploratory CFA approach, and a three-factor model with cognitive, affective, and somatic factors was the best fitting model. This is consistent with common characterizations of depressive symptoms, including DSM-IV diagnostic symptoms of depression (American Psychiatric Association, 1994), Beck's (1996) proposed symptom categories for the BDI, and depression components in other commonly used depression or personality scales (such as the PAI; Morey, 1991) . This model is also aligned with cognitive behavioral theory, which posits that negative cognitions trigger negative affective, somatic, and behavioral responses. Cognitive behavioral theory forms the foundation of cognitive behavioral therapy, the most widely used and effective treatment for both depression and lifestyle change for obesity. Therefore, the presence of cognitive, affective, and somatic factors on the BDI-II in bariatric surgery candidates enhances the potential usefulness of this measure for treatment purposes. The three-factor model can assist the clinical team in understanding whether BDI-II scores reflect actual emotional disturbance or complications associated with physical conditions.
Moderate correlations between BDI-II scores and the PAI depression scales provide evidence for convergent validity. In the present study, we found that bariatric surgery candidates who were diagnosed as having major depression per clinical interview scored significantly higher on the BDI-II subscales compared with those who were not diagnosed as depressed. This study's strengths include a large, ethnically diverse sample of bariatric surgery candidates, assessment of depression using three modalities, and evaluation of multiple forms of reliability and validity. We did not assess medical co-morbidities, which could affect self-reported somatic concerns. Future research could address this potential confound by incorporating medical comorbidities within CFA models and examining whether qualitative differences between models emerge. In addition, the present study is also limited as the sample consisted almost entirely of women. Although this accurately reflects the gender distribution of bariatric surgery candidates, caution should be exercised when attempting to generalize these results to male gastric bypass patients. Future studies could address this issue by oversampling this target population. Additional research evaluating potential gender differences in the validity of the BDI-II in this population is warranted. Furthermore, although this investigation attempted to establish the convergent and discriminant validity of the BDI and its identified factors, a complete multitrait-mulitmethod framework could be used in future studies to separate methods effects from construct variances. This is the first study to evaluate the factor structure of the BDI-II in bariatric surgery candidates, and we used a largely exploratory model testing approach. Further research should be conducted to replicate these results.
Results suggest that the BDI-II is a useful assessment measure for depressive symptoms in candidates seeking bariatric surgery. Given that presurgical depression is associated with postsurgical depression (Hafner, 1991) and poorer weight loss outcomes (Rydén et al., 1996) , use of the BDI-II to screen for depressive symptoms could potentially serve as an important step in enhancing emotional and physical postsurgical outcomes. 
